The Mossbauer isomer shift [I] depends on the electronic structure of solids on an atomic scale and can be directly related to the charge densities p (0) at the nuclei. This spectroscopy is a widely used tool to study effects of chemical bonding in crystalline and amorphous solids. A simple model to explain the IS was introduced by Midema and van der Woude [2] in terms of electronegativities and the mismatch of the electron densities at the Wigner Seitz cell boundaries. With a set of empirical parameters, this model is widely applicable and yields correct trends for the IS in Fe intermetallic compounds [3] . In the present work we investigate the IS of Fe and some intermetallic Fe compounds using a first principles bandstructure method. In addition we focus on the changes of the IS with volume (~ressure) .
We have investigated the electronic structure of these solids by means of the well known full potential linearized augmented plane wave (LAPW) method, where accurate total energies and electron densities can be obtained [4] . The isomer shift is given by where pa (0) and p, (0) are the electron densities (contact density) at the nuclear sites of the system investigated and the reference system, which in our case is always bcc Fe; the factor a is the nuclear calibration constant, a quantity which depends solely on nuclear properties. This constant is chosen as 3 a = -0.24 a, , mm s-l, a value previously used by Akai et al. [5] .
Our results of the electronic structure of bcc Fe (energy bands, density of states, magnetic moment) as well as the equilibrium lattice parameter are in good agreement with previous LAPW calculations [6] , but the lattice parameter is about 3 % smaller than experiment (Tab. I). Even worse, local spin density functional theory predicts non-magnetic fcc Fe to be more stable than ferromagnetic bcc Fe in contrast to experiment. We have also calculated the theoretical equilibrium lattice parameters for FeAI and FeTi (Tab. I) and obtained a similar deviation between theory and experiment as for bcc Fe. It is well documented in literature, that calculated magnetic moments and equilibrium lattice parameters vary slightly with the method used and depend somewhat on the explicit form of the exchangecorrelation potential. Unfortunately there is a general trend that a) more accurate methods (full potential LAPW) and b) more sophisticated local exchangecorrelation potentials (Ceperly-Alder [7] ) yield results which agree less with experiment than simpler methods and potentials.
The IS and its pressure dependence of bcc and hcp Fe has been measured by Williamson et al. [8] .
The pressure dependence of the IS in bcc Fe was ob- In order to investigate the origin of the IS, the contact density is partitioned into contributions from the core (Is, 2s), semicore (3s) and valence (4s) states. Although the core contribution dominate the contact density by orders of magnitude (Tab. 11), it is generally the valence contribution which determines the IS. Note the high numerical precission required, particularly for core states (seven significant digits). The pressure dependence of the IS comes primarily from the valence contribution, whose contact density [$ (0)12 decreases with volume ( Fig. 1 ) while core and semicore contributions increase slightly. This statement holds for bcc Fe as well as for the intermetallic compounds FeAl and FeTi, which possess very different total IS. In hcp Fe, however, the contribution of the semicore states is about one third that of the valence states and has the same sign. While the valence contribution of hcp Fe fits nicely into the volume trend of bcc Fe (Fig. l ) , it is the semicore contribution which causes the large difference in the IS between bcc and hcp Fe (taken at the same volume). Nevertheless the main contribution to the IS in hcp Fe comes from the valence states (Tab. I).
The IS for the 3 intermetallic compounds FeA1, FeTi and FeCo are given in table I and at the experimental lattice spacing very good agreement with experiment is found. FeAl exhibits a large positive IS, FeTi a smaller negative one and FeCo shows almost no IS, as to be expected, since Co is next to Fe in the periodic table. The contributions to the IS of valence, semicore and core states do not show a systematic trend in sign (for FeTi all 3 contributions are negative, but in FeAl and FeCo the core is opposite to the valence and semicore contribution). The volume dependence of the IS is again determined by the valence contributions which decrease, while those from core and semicore states slightly increase with reduced volume.
It should be noted that the evaluation of the IS at the theoretical equilibrium yields values in poor agreement with experiment, probably since the theoretical lattice parameters of these 3 compounds deviate from experiment by different percentages.
